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ScienceDirectThe Working for Water programme simultaneously promotes
conservation and poverty relief through alien plant control
projects. We trace the programme’s history and review the
factors that led to its success. These included a sound scientific
grounding, a clear demonstration that the plants are a serious
threat to vital and scarce water resources, and a unique
opportunity presented by South Africa’s transition to
democratic government. The programme built on historical
precedents for control, and was able to capitalise on a core of
dedicated managers that delivered a good-news story, leading
to increased funding. The programme has facilitated advances
in biological control, raised levels of awareness, enacted
legislation, and promoted research. However, it has only
treated a relatively small proportion of the estimated invaded
area, and assessments of progress towards ecosystem-scale
outcomes cannot be made as they are not monitored. The need
to operate in a bureaucratic environment, an emphasis on job-
creation and relative neglect of environmental goals, and high
levels of political interference are significant obstacles to
progress.
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Introduction
The need to sustainably manage ecosystems is becoming
acute, and achieving sustainability will depend on pre-
venting further degradation while simultaneously derivingwww.sciencedirect.com benefit from ecosystems. Management therefore needs to
take place at a landscape scale, involving users with
divergent needs and aspirations. Successfully operating
in such an environment calls for effective collaboration
between policy-makers, managers and scientists from a
wide range of disciplines. Although the need for such
approaches is growing rapidly [1], there are few reported
examples of where such engagement has resulted in the
implementation of large-scale conservation programmes.
Such programmes, where they exist, therefore need to be
documented in order to derive principles for their replica-
tion, as well as to identify shortcomings so that these can be
avoided elsewhere.
In this paper, we trace the history of South Africa’s
Working for Water programme, an example of a large-
scale environmental intervention that arose from collab-
oration between scientists, conservationists, managers,
bureaucrats and politicians, with the aim of achieving
multiple goals. Working for Water, which has received
international acclaim [2,3] seeks to control invasive alien
plants in South Africa, and in so doing to protect a range of
ecosystem services (such as water resources and range-
land productivity), to protect biodiversity, and to create
employment [4]. The programme arose from an original
concern by biologists regarding the effects of alien plants
on biodiversity, a concern that failed to ignite much
action. However, when biologists collaborated with
hydrologists and resource economists, and framed their
concerns in the broader context of ecosystem services, it
proved possible to attract the attention of policy-makers.
The addition of the potential for ecosystem management
to create employment required even broader exchanges
across disciplines and communities of practice, but
proved vital to making progress. This review is intended
to briefly document the background to these exchanges,
to outline their outcomes, to review future challenges,
and to derive lessons.
Pre-1995: setting the scene for Working for
Water
The Working for Water programme can trace its origins to
concerns about the conservation of the Cape Floristic
Region (CFR), an area dominated by fynbos shrublands
with uniquely high levels of biodiversity and endemism
[5]. In this region, the threats posed by invasive alien
plants had long been recognised, and one reportCurrent Opinion in Environmental Sustainability 2016, 19:7–17
8 Sustainability sciencesuggested in 1945 that ‘one of the greatest, if not the
greatest, threats to which the Cape vegetation is exposed,
is suppression through the spread of vigorous exotic plant
species’ [6]. Although a few control programmes were
initiated in the 1940s, they ‘were almost totally ineffec-
tive for the first 35 years’ due to a lack of systematic
control strategies, follow-up, and supervision [7]. By the
1970s, concerns were growing as invasive alien plants
spread and threatened hundreds of rare and endangered
native plant species in the CFR [8]. In addition, the
possibility that these invasions would impact on water
resources as well as biodiversity was explicitly raised for
the first time [9]. Two interventions arose separately in
response to these concerns. First, the Department of
Agriculture initiated research to find effective biological
control agents for some alien plants in the CFR [10];
secondly, the Department of Forestry embarked on ‘a
planned and effective eradication programme to control
the rapid spread of [alien] Hakea [and Pinus] species in the
Western Cape mountains’ [11]. These were ambitious
programmes, and after a decade they fell behind for a
number of reasons. In the late 1980s, South Africa’s
beleaguered apartheid government was under sanctions,
resulting in severe budget cuts and substantial changes to
management structures. The situation was exacerbated
when the responsibility for managing state-owned land
was transferred from the Department of Forestry to
under-funded provincial conservation agencies. In the
process, large tracts of land were overlooked, and ended
up with no clear custodians [12]. This, combined with the
difficulty of integrating the control operations with pre-
scribed burning schedules, resulted in a decrease in the
effectiveness of clearing [13]. This period culminated in
the early 1990s with the winding down of large, interdis-
ciplinary research programmes that supported the devel-
opment of ecological understanding to underpin
management [14]. On the basis of scenarios of possible
future funding for alien plant control at the time (un-
changed, increased, decreased or terminated), van Wilgen
et al. [15] predicted that the most probably scenarios
(decreased or terminated funding) would lead to reduc-
tions in streamflow of between 21 and 50%. They con-
cluded that ‘the real costs of this, in terms of reduced
water supplies to cities, industries, and agriculture are
probably enormous’. Thus, while there was a realization
that control of alien plant invasions would be necessary,
there was also considerable doubt as to whether it would
ever be affordable.
A new atmosphere of hope arose in the early 1990s, after
South Africa had abolished apartheid and was set to elect
a democratic government representative of all of the
people. Many conservationists nonetheless remained
concerned about the effects of alien plant invasions on
the unique biodiversity of the CFR, because the issue was
unlikely to be prioritised by the new government. Van
Wilgen noted that ‘arguments to save the fynbos on theCurrent Opinion in Environmental Sustainability 2016, 19:7–17 grounds of preserving its incredible diversity alone will
fail’ [16], but went on to suggest that conservationists
should focus on the impact of invasions on water
resources, as such impacts would severely constrain eco-
nomic growth, almost certain to be a key focus area of the
new government. The stage was thus set for introducing a
powerful argument to a new player to invest in control
operations that would do more than just conserve biodi-
versity, and that would also protect a vital resource (water)
that would be essential to human wellbeing and economic
growth.
Making the case for Working for Water
In November 1993, the broad scientific community with
interests in the management of fynbos vegetation, and of
the water catchment areas where fynbos dominated, met
to review progress, and to formulate an agreed and well-
motivated case to the government for controlling invasive
alien plants in the CFR [17]. In his opening address,
Richard Cowling of the University of Cape Town stated
that ‘Only when the scientific community has debated
these [invasive plant water use] models in terms of their
assumptions and predictions, and when they are con-
vinced of their validity and accuracy, will it be appropriate
to take the message to the people’. William Bond, of the
University of Cape Town, outlined the challenge in his
closing remarks: ‘The new government in South Africa is
going to have different funding policies from the ones in
the past. It will be placing much greater emphasis on the
immediate concerns of the south [developing people
disadvantaged by apartheid] rather than on the long-term
concerns of the north [biodiversity conservation].’ Bond
argued that proposals for managing the fynbos should
stress the water benefits to South African government
funders, and the biodiversity benefits to international
funders. He also asked that consideration be given to
identifying ‘a high-profile politician who would champion
the whole project and help steer it to success’. The
meeting concluded with the identification of two initia-
tives. The first was to compile a promotional ‘roadshow’,
and to present this widely to local decision-makers. The
presentation should be based on the models developed at
the time, with an emphasis on water runoff rather than
biodiversity benefits. Secondly, an international initiative
should concentrate on the biodiversity benefits that
would be gained from controlling alien plants.
By 1994 the underpinning science had been written up
and submitted for publication. The work estimated that,
if unchecked, alien plant invasions would potentially
reduce water supplies to the city of Cape Town by
30% [18]. Further, the work suggested that more water
could be delivered, at a lower unit cost, by integrating
alien plant management into the development and main-
tenance of water supply infrastructure [19]. A local NGO
(WWF South Africa) funded the Council for Scientific
and Industrial Research (CSIR) to use this material towww.sciencedirect.com
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also advised against opportunistic exposure to govern-
ment officials and departments (the original ‘roadshow’
concept), suggesting rather that a single presentation
should be made to high-level politicians. WWF (South
Africa) also funded the appointment of Guy Preston of
the University of Cape Town as an additional advisor to
Kader Asmal, the newly appointed Minister of Water
Affairs in Nelson Mandela’s cabinet. Guy Preston, a
tireless campaigner for sustainable water management,
arranged for the presentation to be delivered to Minister
Asmal by one of us (BWvW) on the 2nd of June 1995. The
presentation stressed the impacts on water resources, as
well as the benefits of clearing for biodiversity, and the
opportunities that the programme would offer in terms of
employment creation.
Asmal’s response to the request was rapid. He was
impressed by, and accepted, the arguments put forward,
and immediately sought and secured funding from the
government’s Reconstruction and Development Pro-
gramme. Asmal also insisted that the projects should
operate at a national scale, given first that the problem
of invasive alien species was not confined to the CFR, and
secondly that the need to create employment was ubiq-
uitous. It thus made political and ecological sense to adopt
a nation-wide approach to the problem. In launching the
programme, Asmal outlined his vision ‘that we create
20,000 jobs for 20 years in winning the war against
invasive plants’ [20].
Growth, diversification and achievements
Working for Water commenced operations with ten pro-
jects in six of the country’s nine provinces in October
1995, operating with a budget of R25 million
(1 US$  10 South African rands), and led by Preston
in his capacity as Chair of the National Water Conserva-
tion Campaign. Since then, the programme has grown to
its current level where it operates more than 300 clearing
projects spread across all nine provinces in South Africa
(Figure 1), supported by an annual budget in excess of
R1.5 billion (Figure 2). Working for Water’s operations
have focussed the bulk of its efforts on 18 invasive alien
plant taxa [21], and 2.5 million hectares have been sub-
jected to initial clearing and followed up on average
2.7 times over the past 20 years (Figure 1C and D).
The alien plant taxa that are targeted at a national level
include trees in the genera Eucalyptus, Populus and, nota-
bly, Acacia (especially A. mearnsii, a particularly wide-
spread species). Trees and shrubs in the genera Pinus and
Hakea are important additional targets in Mediterranean-
climate shrublands (fynbos), while in savanna and grass-
land areas there is an additional focus on the shrubs
Lantana camara and Chromolaena odorata, and Salix baby-
lonica trees along drainage lines. In arid areas, the work is
concentrated on mesquite trees (Prosopis species), and a
number of succulents in the family Cactaceae [21].www.sciencedirect.com Working for Water’s activities are managed at a provincial
level, with additional divisions providing support for
research, planning and reporting (Figure 3). Working
for Water’s basic operating model involves the appoint-
ment of implementing agents, who in turn appoint con-
tractors to employ people from disadvantaged
backgrounds [22]. Implementing agents include govern-
ment conservation agencies or departments, as well as
other diverse organizations, including municipalities, ir-
rigation boards, and forestry companies. Contractors are
assigned demarcated areas and are paid an agreed sum,
based on norms and standards that account for the species
and density, on completion of the clearing. Data on the
costs, species, and density are recorded in a central
database. The bulk of the programme’s funds (66%)
are currently expended on the control of alien plants in
terrestrial habitats. In addition to this, smaller amounts
are allocated to a variety of activities that aim to collec-
tively address the complex problem of managing invasive
alien plants in a holistic way (Table 1).
The programme has been remarkably successful in se-
curing substantial funding, enabling it to clear invasive
alien plants from large areas (Figures 1 and 2). The key
factor contributing to this was the combination of em-
ployment creation among the rural poor with the securing
of a vital ecosystem service (water). This combination was
particularly attractive to politicians, given the imperative
for South Africa’s new democratic government to reduce
high levels of unemployment. This resulted in levels of
funding that, for an environmental issue, are arguably
orders of magnitude higher than would have been the
case otherwise, given the monumental challenges facing
South Africa in the post-apartheid era.
Several other noteworthy developments arose as a result
of the establishment of Working for Water. Educational
campaigns have substantially raised the levels of aware-
ness of the problem in the country, and placed the issue of
invasive alien species and their management firmly on the
political agenda. Significant advances have been made in
the field of weed biological control, which has made the
implementation of otherwise intractable control problems
possible [23]. For example, the introduction of seed-
feeding and galling insects has reduced the seed output
of several invasive Australian Acacia shrubs and trees,
which in turn reduces the need for post-clearing removal
of emerging seedlings, and cuts the previously prohibitive
costs of follow-up to affordable levels. Working for Water
has consistently supported biological control efforts polit-
ically and financially, successfully integrating the practice
into its mechanical and chemical control efforts, and it has
enabled wider international cooperation and especially
collaborative ventures into the rest of Africa [23].
Working for Water has also established a new unit to
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(a) The location of 300 Working for Water projects across South Africa; (b) annual employment created by the Working for Water programme over
the 20 years of its existence; (c) cumulative area subjected to initial clearing of invasive alien plants by the Working for Water programme over the
20 years of its existence; (d) Cumulative area subjected to follow-up treatments (ha) by the Working for Water programme over the 20 years of its
existence. Note that d includes multiple treatments on the same site.emerging invasive species [24], and several projects are at
an advanced stage of implementation [25–27]. If success-
ful, eradication projects could prevent substantial impacts
in the future. Legislation to regulate the management of
559 recognised invasive alien species, including 383 plant
species, was also finalised in 2014. This is seen as very
important, given that most alien plant infestations occur
on privately owned land, and that there has to be a means
to enforce the landscape-level management interventions
that will be required to gain effective control. Finally,
Working for Water has supported research into a range of
topics, thereby contributing to increased understanding
and capacity-building. In 2004, this research was boosted
through the creation of a Centre of Excellence in Invasion
Biology (CIB). During its first decade, the CIB gener-
ated over 800 publications, and produced almost 200 grad-
uates at honours, masters and doctoral levels, making aCurrent Opinion in Environmental Sustainability 2016, 19:7–17 considerable contribution to capacity in the field of bio-
logical invasions [28].
The impact of Working for Water
The ultimate goal of Working for Water is to protect the
delivery of ecosystem services at a landscape scale. Ini-
tially, this was seen as the protection of water resources,
which would be eroded unless the ongoing invasions
could be reversed [18]. However, invasive alien species
impact on a wide range of additional ecosystem services.
These would include (but are not limited to) the condi-
tion of rangelands and their ability to support livestock,
and biodiversity, which supports many supporting, provi-
sioning, regulating and cultural services. The degree to
which water resources, grazing capacity and biodiversity
could be reduced by invasions has been estimated in
South Africa [29], but assessing the effects of alien plantwww.sciencedirect.com
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(a) Annual funding allocated to the Working for Water programme over
the 20 years of its existence; and (b) annual costs per person-day of
employment created by Working for Water programme over the
20 years of its existence.control on protecting these services would require the
development of robust indicators that would need to be
widely implemented.
An assessment of the impacts of Working for Water on the
delivery of ecosystem services is not possible, as they are
not monitored. The current set of performance indicators
that Working for Water is required to meet have a focus on
the efforts going into control (the inputs), rather than on
the impact of the control (the outcomes) [30]. The current
set of performance indicators includes the area of invasive
alien plants treated; the number of sites where biological
control agents are established; the number of emerging
invasive alien species controlled; and the number of full-
time equivalent jobs created (with subtargets for women,
young people, and people with disabilities) [31]. In addi-
tion, the bulk of Working for Water’s funding is obtained
from the Extended Public Works Programme in the
Department of Public Works. The allocation of this
funding is subject to the achievement of a target in termswww.sciencedirect.com of costs/person day (Figure 2b). The performance indi-
cators illustrate the need to simultaneously address two
goals: employment creation and ecosystem protection or
rehabilitation, and the selection of priority areas for
control consequently has to be based on criteria that
differ depending on the goal. The stringent requirements
to maximise employment (by minimising costs/person-
day) severely limits the programme’s ability to conduct
effective monitoring and evaluation of outcomes, which
would be expensive and would further increase the costs
per person-day. In addition, the funding received by
Working for Water, although substantial, is clearly insuf-
ficient to address the invasion problem effectively every-
where [30], meaning that focus and prioritisation would
be essential for making progress.
Successive reviews of the programme (in 1997, 2003,
2012 and 2014) have explicitly raised these concerns.
In 1997, the programme was criticised for lacking a
strategy to guide its operations, and was also advised that
‘all existing projects should be reviewed, the economic
viability determined and those that turn out to be nega-
tive should be phased out as soon as possible’ [32]. The
2003 review identified the absence of clear guidelines to
inform the selection of projects sites as a ‘critical short-
coming’, stating that ‘the objectives of the programme
will not be achieved by simply cutting down trees in
randomly selected places, but given the magnitude of the
problem, requires the appropriate targeting of areas and
species. There has been frank admittance from national
office and regional personnel that projects have too often
been selected for a variety of reasons, including political
expediency and logistical convenience’ [33]. An evalua-
tion in 2012 concluded that, despite substantial spending,
Working for Water had only been able to reach a small
proportion of the estimated invaded area, and that inva-
sions were consequently still on the increase in many
areas [21]. This study also recommended the investment
of ‘an appropriate portion of funds into the prioritisation
of control operations, planning, monitoring and evalua-
tion’, suggesting further that ‘Working for Water has
arguably initiated too many projects, and targeted too
many species in too many areas, to be effective’. The
2014 evaluation [34] recognised that the available budget
was ‘very small’ relative to the ‘vast need’, and suggested
that the programme ‘must . . . take care when selecting
projects’. They criticised the lack of rigorous criteria for
the selection of projects, and suggested that too much
‘time and effort is focussed on the Extended Public
Works Programme core Key Performance Indicators, to
the detriment of both developing and refining reporting
on environmental indicators, and (possibly, to some un-
known degree) on environmental outcomes’.
The Working for Water programme has not been able to
adequately respond to these shortcomings for a number of
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Organizational structure of the Working for Water programme. The functions are described in Table 1 or in the text.outcomes is difficult, and there are not many examples of
successful monitoring programmes on which to base such
indicators [35]. The cost of implementing effective mon-
itoring would also arguably be prohibitive, given the
imperative to maximise the levels of employment that
are necessary to ensure continued political support and
ongoing funding. Finally, the programme has had to
invest in new initiatives (such as developing the biose-
curity system, and establishing the unit to eradicate early-
stage invaders, see Table 1). These are rightly seen as
necessary components of a more holistic approach to
managing invasive alien species. Nonetheless, the ab-
sence of effective monitoring makes it impossible to
assess the true impact of the programme, essentially
meaning that managers have to operate in an environ-
ment that does not allow them to objectively assess their
progress towards the achievement of ecosystem-level
outcomes. The allocation of adequate funding to plan-
ning, monitoring and evaluation, and focussing resources
on priority areas, remain crucial challenges for the pro-
gramme.Current Opinion in Environmental Sustainability 2016, 19:7–17 Enabling conditions and remaining challenges
Working for Water has grown into a major environmental
programme, and it owes this success to a number of
enabling conditions (Table 2). The ground for establishing
the programme was prepared because the seriousness of
the problem was already well understood by the research
and management communities, and because there were
precedents for management. Prior experience with man-
agement, as well as the participation of South African
scientists in the SCOPE programme on biological inva-
sions [36], meant that there was a level of understanding
and capacity on which to build. The opportunity offered by
the election of a radically new government enabled the
establishment of a programme of this nature from scratch,
an accomplishment that probably will not be easily repeat-
ed elsewhere. The initial ability of the programme to meet
job creation targets also led to a rapid growth in funding, to
a point today where the programme is firmly entrenched.
Despite the successes, many challenges remain (Table 3).
Some of the remaining challenges are typical of alienwww.sciencedirect.com
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Table 1
Principal activities of the Working for Water programme





Preventing the erosion of, or
restoring, ecosystem services,
biodiversity, and ecological
integrity; restoration of the
productive potential of the land;
reducing the potential for dangerous
fires
This is the oldest and largest activity.
Over 300 projects are currently
implemented nation-wide, with a
focus on the 18 dominant invasive
alien plant taxa
National assessment of impacts
[29]








Removal of alien plants from
inaccessible areas, to reduce the
risk of re-invasion in cleared areas
34 teams trained in mountain-
climbing skills are deployed in
rugged mountainous terrain
None
Research Increased understanding leading to
improvements in management; the
development of management
solutions, with a focus on biological
control; training and capacity-
building
Working for Water funds research by
a range of organizations, including
science councils, universities and
consulting firms. Importantly, the
Department of Science and
Technology, through the National
research Foundation, has also
established a centre of excellence
for invasion biology
Special issue reviewing science
base for the programme [39]
Special issue on management of
riparian zones [40]
Review of a decade of research
at the Centre for Invasion
Biology [28]
Comprehensive review of weed
biological control [41]
Biosecurity Reduction in the risk of introducing
potentially invasive alien species to
the country
A relatively new activity, initiated in
2012. Will build on expertise in the
Department of Agriculture,
extending the focus from protecting
agricultural resources to the
protection of the broader
environment. Activities include
setting up inspections at points of
entry (airports and harbours),
conducting species risk
assessments, and issuing permits





The identification and assessment
of newly established invasive alien
species, or species with limited
distributions, and eradication of
species where feasible and
desirable
A new unit was established in 2008,
with 33 staff working across all nine
provinces, supported by
postgraduate students and interns.
The unit has completed full risk
assessments for a range of plant
taxa and has developed eradication
plans for some. The unit is now
helping to implement these plans
Description of new unit [24]
The control of
aquatic weeds
Preventing the erosion of, or
restoring, ecosystem services,
biodiversity, and ecological integrity
in freshwater ecosystems
Set up to address the integration of
biological control with manual and
chemical control of aquatic weeds





Extension of the benefits of the
programme through the utilization of
biomass generated through alien
plant clearing projects
Several factories have been
established to manufacture furniture
and other articles. Studies are
underway to assess the feasibility of
using biomass as an energy source
There is only one published








plantations to productive use, and
management to prevent spread of
invasive plantation trees to adjacent
areas
Proposed programme currently in




Raising awareness among specific
target groups, mainly the forest
industry, plant nurseries, and
landowners who will need to comply
with legislation
These activities date back to the
initiation of Working for Water in
1996
Public perceptions and
responses were reviewed in the
Cape Town area in 2012 [37]
www.sciencedirect.com Current Opinion in Environmental Sustainability 2016, 19:7–17
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Table 1 (Continued )
Activity Intended outcome History and current status Key references
Creating
legislation
The provision of legal instruments
that regulate the import, trade,
ownership and management of
invasive alien species
New regulations listing 559 species
in three categories: (1) weed or pest
species that must be controlled, and
may not be owned or traded; (2)
invasive alien species with
commercial value that may only be
owned or traded with a permit, with
specified responsibilities; and (3)
invasive alien species with
ornamental, historical or aesthetic
value, that will be permitted with
specified responsibilities, but that
may not be traded or replaced
Details of the legislation are
available on the web [44]species control programmes anywhere in the world. They
include the ecological complexities of finding effective
ways for managing species that are clearly well-adapted to
their new environments, the conflicts that arise when
invasive alien species are simultaneously perceived to
be useful, the need to find equitable trade-offs, a lack of
adequate funding, and the possibility that some invasions
may be irreversible and have to be accepted. Conflicts
over alien trees are particularly problematic, both because
alien trees have commercial value (timber, pulp andTable 2
Factors that enabled the successful establishment and growth of the
Factor Description 
A serious problem The widespread existence of seve
large trees and shrubs that pose
threats to ecosystems and livelih
Historical precedents for action Managing alien plant invasions w
issue, and there was capacity an
available to address the problem
A unique opportunity The installation of the country’s fi
democratically elected governme
centuries of repression.
An effective research community A crucial mass of researchers sm
remain well-connected but large 
ensure a diversity of ideas
A core of dedicated managers The initial appointment of a smal
highly motivated managers to es
programme
Rapid delivery of a ‘good news’ story Achievement of employment targ
additional funding
Current Opinion in Environmental Sustainability 2016, 19:7–17 firewood), and because they are widely perceived as
attractive and environmentally beneficial, despite evi-
dence of the impacts of some as invasive species [37].
In the case of Working for Water, these generic issues are
further compounded by two significant constraints. First,
the programme’s managers have to operate in a bureau-
cratic and rule-bound environment, which slows progress
and removes the ability to be flexible, in an environment





High levels of diversity and endemism in the unique
CFR that were seriously threatened by invasive alien
plants
Rapid growth in cities, towns and in agriculture that
precipitated the need to address a looming water crisis
Extremely high levels of unemployment that provided
an environment where many people could rapidly be
absorbed in work that required unskilled labour
as not a new
d expertise
A history of control efforts by the Department of
Forestry (for invasions in the Cape floristic Region) and
the Department of Agriculture (for biological control)
Involvement of South Africa in the SCOPE programme
on biological invasions in the 1980s
rst
nt after
A climate of willingness to change, and of pursing new




Collaboration between government departments,
science councils and universities was actively
promoted by the South African National Scientific
Programmes in the 1980s
Research centres embedded within management




Managers were appointed or seconded from a range of
organizations, where they had become increasingly
frustrated by a lack of funding and other forms of
backing to implement control projects
ets that led to Against a backdrop of mounting pressure to create
employment, Working for Water was one of the few
government initiatives that initially met employment
targets, leading to them being able to secure
increasing amounts of funding.
www.sciencedirect.com
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Table 3
Challenges facing the Working for Water programme
Challenge Description Complicating elements Current practice and challenges
Conflicts of
interest
Finding ways to sustainably manage
species that simultaneously provide
benefits and do harm
Many alien plant species have
commercial value (notably forest and
fodder trees) but are simultaneously
invasive. Those with commercial interests
often cannot afford the costs of control.
Many species also have amenity,
aesthetic, cultural, and historical values,
making control contentious among
sectors of society
Invasive species regulations allow
for the tolerance of conflict species,
subject to permits and an obligation
to control spread. However,
controlling spread is often not
carried out, and is difficult to enforce
Managing
multiple goals
Goals include job creation, the





Projects are often selected to meet one or
the other goal, resulting in confusion
about how to prioritise projects, as criteria
are different. Compromises often result in
projects not being selected optimally
The intention is to move the focus to
priority water catchment areas, but
once a project has been initiated, it
is difficult to discontinue. The scope




Resources must be focussed on
projects where the best returns on
investment will be obtained
Focussing sufficient resources on priority
projects will mean that others will have to
be phased out, which is politically
unattractive. The alternative, to continue
spreading scarce funds across many
projects, means that goals cannot be met
Currently there are too many
projects, and so resources are thinly
spread. Some do not see this as a





Joint projects with private
landowners (‘land-user incentives’)
Reluctance of some landowners to join
the scheme
Scheme is being piloted in some
areas, and available funding can
reach about 20% more area if the
land-user incentive agreements are
in place. This is still insufficient to
cover all areas though
Monitoring
outcomes
Setting clear goals at appropriate
spatial and time scales, developing
suitable indicators, and collecting
data on a regular basis
Monitoring is expensive, and will
compromise the programme’s ability to
meet employment targets
Currently, this aspect is neglected. It
is thus difficult to judge whether and
how much progress is being made,
and this remains a major challengeMonitoring is difficult, and suitable






Utilization of biomass (mainly wood)
from alien plant clearing operations
for furniture construction, and
biomass-to-energy schemes
It is unclear whether these approaches
are feasible, as little or no research has
been done
These approaches are being
strongly promoted as they are




accessible trees are being targeted,
and whether this is sustainable, or
whether it is in any way effective in
reducing the extent of invasion, is
not known
Utilization schemes may create a
dependency on the resource, leading to a
conflict regarding retention or elimination
from the landscape
Some people advocate ‘control through
utilization’ schemes, but these are






Conflicts regarding the retention of
current benefits and the prevention
of future impacts
Utilization of invasive species (for
example plantation or fodder trees)
creates immediate benefits, but future
costs will rise as the species spread.
Controlling the species now will reduce
current benefits, but prevent the erosion
of other benefits (e.g. water, grazing) in
future
Currently, humans intuitively choose
current benefits (where there is
certainty) over the prevention of




In some cases, it may simply not be
possible to bring invasive species
under control, and they may have to
be accepted and tolerated
The concept of novel ecosystems is
difficult for some to accept, especially
traditional conservationists
Currently, the alien species
regulations require control, even if





Employment of beneficiaries is
based on short-term contracts,
leading to substantial ‘down time’ as
contractors navigate onerous
bureaucratic procedures to secure
successive contracts
Concerns about corruption and
misappropriation of funds have led to the
institution of time-consuming
bureaucratic procedures that govern the
award of contracts
Organizational inertia to changing
this prevails
www.sciencedirect.com Current Opinion in Environmental Sustainability 2016, 19:7–17
16 Sustainability scienceSecondly, there is ongoing political interference in the
form of demands to create employment in areas that are
not priorities for alien plant control. The original argu-
ment was that the programme was necessary to protect
natural resources, and that failure to do so would result in
constraints to economic growth, as economic growth
depended on these resources (for example water, which
is scarce and already limiting growth). The possibility that
actions to protect natural resources could also provide
opportunities for creating employment was seen by its
ecological architects as an added bonus that would make
the programme more attractive. However, the message
has been swopped around, and the creation of direct
employment has become the feature that makes the
programme most attractive to politicians and funders.
Thus, despite exercises that have identified priorities
for intervention [38], it is very difficult to close projects
in non-priority areas so as to free up resources for work in
priority areas. Immediate job creation in the short term
has been traded off against natural resource protection
that, in the longer term, would be needed to underpin
economic activity that would arguably protect many more
jobs — a case of the tail that has come to wag the dog.
This remains as one of the largest challenges to the
effectiveness of the Working for Water programme.
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